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(54) ALUMINA-BASED SINTERED PRODUCT AND rTS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an alumina-based sintered product having a high strength and a high toughness by allowing 
alumina particles to anisotropically glow in an alumina-based sintered product containing a group 5A metal oxide and zirconia and 
silicon dioxide as at least auxiliary components. 

SOLUTION: An alumina-based molded product comprising 100 mol.% of alumina and 0.05-2.50 mol.% of a group 5A group metal oxide, 
0.1-1 1.2 mol.% of zirconia, and 0.01-4.00 mol.% of silicon dioxide as at least auxiliary components is formed. The molded product is 
sintered and subjected to the anisotropic growth of alumina particles at a temperature of 1,320-1,600° C for 10 min to 5 hr. The 
obtained alumina-based sintered product has a theoretical density ratio of >97%. The sintered product tissue contains alumina particles 
having major axes of 2-10 jim in an area ratio of >15% and alumina particles having major axes of >10 urn in an area ratio of <20%. The 
obtained sintered product has a high transverse strength of >550 MPa and a high breaking toughness of >4.0 MPa.m0.5. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAa_aa6DDA41 21 59568P1 .htm 2006/03/03 



<i9) amsmifff (jp) 



«*> & m & ^ m ^) 



4*U82000— 159568 
(P2000-159568A) 

(43) B ¥j£l2*F 6 n 13 B (2000. 6. 13) 



(51) IntCl. 7 
C0 4B 35/10 



F I 

CO IB 35/10 



E 4GO 3 0 



mtmX. S*««)S6 OL C£ 5 H) 



(21) 



warns 



ftH¥10-330291 



¥-mom i n 20 b (1998. 1 1 . 20) 



(71)ttil8A 000004547 

«3B»«#i«TraHSBSi«a:Wri4»18^ 

a«»«*iaitt«BKiftit«ri4*i8^ 
a«i«i«i&aTW*SK«j±iiri4*i8^ 

F^— A(##) 40030 AA15 AA17 AA20 AA21 AA36 

AA37 BA19 BA20 CA04 GA29 
GA32 



il 



13 



(54) i&mo&m 7)i^ +&m&¥-mj-*:ow&m. 



(57) imm 

< t 1 1 wr> 5 Afe&mnmimv l . mm* tr 




im&m 1 ) 5 AtsMWHmt . s^a-r < z r 

0 2 ) fc. -BMt^-f* (SlOj) t*dwar<ktBI* 

jlo. beta* s i-mt&ifr<7)imii®&}ttf9 7 %a 

5 Ag|^JSgHb%«0»^* ? 0 . 05 — 2. 50^-0- 

% N iStUn—Tnmtiv&tfo. l — ii. 2^;p%. - 

K-ffc*- -i n^ma^ifi o . 0 1—4. oo *)V%v*> h 

[I9«JI3 ] 5 A^Jge^A^-fk-^-^ ( N b 2 
O s ) Rt^Mfc^y^ (Ta 2 O s ) cr>'J?tc<ti> im 

-cbk^t £<m& t -t&m^m i ximikm 2 (ciaso 
[W*jB4 3 M*s#3&ai£ s e Mx-mm Lfc*£tctj 

WC, «@2jumtJUtl Oumimx-T^'? hit* { 2 
13Lh«0S*Be*L/tr;U5^^$rmilfCl 5%ja 
±, ft@l 0^mm±cor/U5+m^^ffl«JtT2 0% 

i 5 ] m&m 1 Jbmm^ 4 ^ v ^-man^iem 
mr)^^mm^<^mjLmzii\^x 1 3 2 0 — 1 6 

0 0 °CC7)&fflC0iML%.X' 1 o#— 5Bfm&&-f&T.mt , 

[it*ji6 ] tram 1 ^»M»*«4 eov^-rii^^ietu 
07^ 5 i-mimtiikwwtxmx'h -> x , 

miffed L1ZT)\> 5 tSf^ ^W-T h T)V S 
[000 1] 

[0002] 



) 000-1 59568 (P2000-159568A) 



[0003] -iR{c s x^n^TSr^DDLTr^S-^tfO 
^HS^* 5 ^^? - 9 7 2 5 4^#tC^$^T 

[0004] r^s^-^^vm-r^^-tjc^-^t 

2 8 6 6 6 9^f8(cra^$*fC^S . 

[0005] iJt. ^3^T^in^<7)T^5^-cOV h 

^ 9 v ?<OiiSI£8&£flIl6J LTftSHtt-fk^ HS* 
^^MHB 63-139044 Sf&miZfflvkZtiX \> * 

*)h j r>? r mm^%!)'gx'bz>fz#>. immt. 

[0006] 

T, iS/Ua-Tmu&<VT>l<5.i-c?>m®l&lt£Wl&lz 

j£t#^^,ft-5. *^coae<j<i, sawfcrrt'StH 

[0007] 

mmzmm-ht:#><r&m mimi<^m^ 5 a 

S:frJfcft i: J: t ic. 5Sfc ^3-T2r^iirrs i 

^m^h^tx-T^^m^wmittM^tts:^. m. 

Mlfcmz\$J±74 h, Al N b O4^0-fb^5 



!(3) 000-1 59568 (P2000-1 5956 8A) 



[ o o o 8 3 tiv s ->- : mmfc<Dw.m®&itz 9 1 %a 

±bL^M^it. Cl^«l;0SliafJeib*^^t^liiS6<j94 

B&mT-?&frt>Tb&. ft. rim®mi bit. m& 

ZZT^o rm&®mtj bit. T/U**'rXmz£-o 
[0009] Mn&jS 2 t. 5 Att&S(lMUIi*)» 

»&*o. 0 5-2. 5 0^%, iSfr^—Twmiam 

#o. i~ii. 2^;p%. rss^-<*oaap^ 

0. 0 1—4. 0 Ot^fftST^S taM*^ 
[00 103 5 A&&0(iMUHl<38ail4# 0 . 05W 

2.50 =e;u% i o fc^v >fc r;us -tttwa**** 

[00113 : J)V3— T<7>ffit&£* i 0 . 1 0 1 

-rmamtipmh.^w — 11. 2^%j:'5t^ 

[00 1 23 ZLK-fk^-Y^co^&D^O . 0 1 ^/P%<t 

7fc3r-?-tL2VK B393tt^'0n^v^ 4. 0 
0 «k 0 1 ^ i * i: 5 J&ft L 

[00 1 33 UH»B3<0fMI!tt. 5 Att&RiMbtatfR 
^-^"^ (Nb 2 O s ) IBO/mit? IV (Ta 2 0 6 ) <D 

^<ht l«Tft*ik*5?Bi:U» «*JllX{ilt 

[00143 *mwRiz&»& 5 Am&mBtftstm^i 

MbLXit. $MMtrf+Wl* (V 2 0 6 ) s K^^-y 
(Nb 2 O s ) , M^^;KTa 2 0 5 ) W*(f 4>*l 

tzv^x. mm.<pi,zw5kuz<\,mit-*y (Nb 

2 0 6 ) &t^^V^;P (Ta 2 0 5 ) tfmz#±L\,\ 

[00153 msimivmmt. &£ L\>*f®titmme> 



mmftnimmk b m-mtz m&zbtfx-zz. m 

rfrJ&H LtzTJV 5 ^^FcOiBSlfc^ 1 5 % «fc 0 fcil>*rV* 

ttfitt<H*t&vi. *^ &*cr;PS^^<o®«lt* J 2 

0 % J: •? i £ V »fc m*Tfr 5 ^&^*<©$igi!5 t =5: -a T 
[00 163 l»««5<7)^^{i, ff*Jai^»*]S4 

*WW-*Ktt, ^<i:t>5Ajg|^JSl!^. ^3 

^mizimx&mzix&mitism'SMiRztLZ . 

<«1 32 0— 1 600X:^«5ffl. J: 0*f ^ L<lil4 
0 0-1 52 5-CcoffiHT' fiWti. J&SiSJgiiffi-r^ 

[00 173 Ltd. 1 0*— 5 

B#^coSH*WtL^. ±0*fiL<ii:l-4B#p^, M 

t »S t < it 1 . 5-3 B^-rfc 6 . fiMWIBsWl-f #* 

[00183 msm.ecr)wm. m&m5<7>?&wb mm 
iz . m^m i Tmtum. 4 ^ \ ^•mtHz^cor/v s ^> 

0 «a^t5r 12 £ . W * if , A^uEETT'ffi^* 9 5 
±c0(S^S*$:SSf^ LJtSt. WM&t) 500-2000 
kg/cm', SliSaKi 2 0 0 — 16 0 OTTCH I P 

[00 1 93 UUiKBBL/S*5fflK*JV^T> T/P5-f« 

fcr;u 5 ^ - 5 A^JSi!tt-rK-fO>f 

^^(K-r ^. i b iz J: o T T)V 5 ^'S^ttco© v ^ 

?izj&%:Lx^<i><7)b^z.t>tih. ft. 

mzXKH. tn#T3:itga*5 5 0MPaJiLJi. 

4 - 0MP a - mo 5 JjLhoa^Jg. flo, i«|Stt<7) 

[00203 *w%<r>mmm&b Lxit. mitmw& 
nmz. mm#z. j $>TJV3ytfxm<vimitWEm,xit 
n£&x<n>im.i>^mx'3bh . 

[0021 3 *5H8co«aS«tfc:. ( T i 0 2 ) 

^wfeijH&WRflaij ( y 2 o 3 . Yb 2 o 3 f ) mn&mm 
immnLxhM^. mm*. w&mmmzT>\>$.i- 

iznvxo. oi—o. 50^%nSMiai-hzbX' 



!(4) 000-1 59568 (P2000-15956 8A) 



(cjff j§=5: 5 i-tm^tt 4» it ft . 

[0022] 

0. tifiS9 9. 9 9%) „ S^3— 7MfHB3ic 

¥*ftS0. 2,txm, jsEJK9 9. 5%fil 
±) % Nb 2 O e IR*W&* (¥%ffi@2. Ojum, *6£9 

9 . 5%uLh) at>*s i o 2 i^mnmo . i 

Aim. Ss6Jg9 9. 9%J2Ui) «r*l(=*^-«Jtfc*4J: 

[0023] £ft&aE6^**ft.«M*--/i<'$ A4: 

•t, *taa»cfflv^i6B»iaia^Lfctft> mneiti< 

#fc . C ft £ Oftdtt* £ * *vWl 5 0 0 k 
g/c m2 <rmhT?VXm&\,1t®.\ 5 0 0 k g/c 
m 2 t0f?7KE7V^.T'5 0X50 x 6 m m^fiS^MCfiS; 
^ L , »:tc^\#H^.T^i5 1 K^-fMj£&J« 
(14 0 0°C*>£> 1 6 0 0°C ) f2B#rBl^LT^L 



[0 0 24] ft@2/xmlMhl 0^m*)H. TX^Y 

it2ia±cor;i'5^^h. *@i o^mja±<or;i'5 

EM^»£01tc. 111 cr>mfflm£m 2 izmt 

[0025] «tfiS6mg£s-r rmmsti \z j i s 
r 1 6 0 1 Ti&b&mi&s&mf&gffl&zj: K>mmb 

3t. SEiSSJttteJ I S R1607tt^SEPBft 
[0026] 

[Sll J 



un 
*3 






ti* Graft 

(M) 






(MP>) 




ZrO k 




BO, 


*i 


0 


0 


0 


1MD 


oa. 6 


0 


10 


AGO 


2. a 


2 


0. eoe 


O. 1O0 


0- IBO 


1 ADO 


07. a 


aa 


6 


S8O 


s. 0 


* 3 


2. B64 


0 


0 


1S0O 


97. 6 


5 


0 


BSC 


3. 8 


4 


2. 664 


0. 100 


O. O70 


14BO 


87. 6 


29 


0 


5 OO 


4. B 




2. 664 


0. 100 


0. ISO 


1490 


87. 0 


ZB 


0 


S90 


4. 8 


* B 


4. 384 


0 


O 


160O 


97.7 


2 


0 


5 SO 


3. 9 


7 


4. 3S4 


a. 100 


0. 150 


1415 


87. a 


25 


0 


eio 


4. O 


a 


0. 724 


0. 100 


O. 130 


1000 


87. O 


20 


0 


oeo 


4 5 


» 


9. 170 


0. 100 


0. 100 


iota 


97. a 


IS 


0 


ago 


4. 6 


* 10 


to. tee 


0. 100 


0- 160 


16M> 


80. 0 


0 


0 


ceo 


a. e 













[00 273 ^1 frbi>Whfr%J: 0 IE. *%m{±* 
S2^m£Lhl 0/zm*g|, TX^7 NJfc2JjLt<DJ£K 
H#ft £ *-fft T/W 5 ^i^A^SWJtf 1 5 %JM±. * 
S 1 0 jjl m^J±.^m.±T)V 5 7" m-^^'ffiWitT- 2 0 %JJl 
TOftifW* £ ft ft . SieYW) 3 *ft tf |c X ft J5t#f3$ 
5 5 0 M P a VJ± . fi£«eM4*< 4 . 0 JiUi<D iftSS 

a-?. i«®Jttcoryl^5t-^M*S**^#tixft. 

[0028]-*. #»=^<^Jt«#j-e£> ftWB#9 1 r 
$.tz. mL~*-7mf~w.tt.ir4 i m* j kt. 



[0 029] (SHfc«2)MSItW-r»^*ifcKfi»9- 
5. fS^S^-8aV^R##9tCO^T, 

OOOkg/cm^cOjPETT'l^HH I PSOa^^f-? 

fc. &t>titzffiteitk mm&^5-H i p. sm# 

*g^8-H I PRX/m\m^9-H 



m — h i p, 

I P > 0fMifttSdt0! l fcR^^rSffi 1 ^^., 

^*2tc«iet^. ntmx'bhmmm -h i po 

ffl^<7)SEM^*^[2I7^. Sit. ®7OiK H ^0^H8 

[0030] 
[*2] 







(9ft) 


SS2#imKI JilO/i m*S6 




(MPa) 




6- HIP 


1 30O 


10O 


8G 


o 


760 


e. o 


7 — MP 


1 4 DO 


100 


£5 


o 


620 


4. 6 


8-WP 


1400 


10O 


20 


0 


900 


4. S 


9 -KIP 


1400 


TOO 


18 


o 


BOO 


4. S 



i(5) 000-1 59568 (P2000-15956 8A) 



[00 3 1 ] m2frt>Wt>ir%£ol,z. il?Stf)*^ffT 

< . HlcK^t* -f £ <! £: £ . 3 ^fttf 

fcJ:l»tit#f3Ste*<7 0 0MPalJUi. «cig«!ltt#4 . 5 

[0032] 
[0ffi«9f3*S:§iBJi] 

[02] H)!ig^Tj>5t«#4#-f-7£Oai^cOSEM^:Ki?) 



[03] -n i p«»se 

[04] ^MT'$>Stfiff#^7-H I PCD$m<7)SE 
[05 ] Jt^T'&£l^#^l«^OSEM^Su 



[06] jfc$mx*> h mm*? 1 <r)®ffi.<7) S E M^<7) 
[07] JtWJTJ>S^##6c0ffli^tf0SEM^. 









1A 



C01O. 

2 ^Sft^JTS)§S£i|£t#-^7(c:-ir^fL^^'7l-3^r«[ 

3 HS6W^>^^^^7^#*ixS*'rcoio„ 

4 3H5fe0"JT'£> 6 ^f4#-^ 7 - H I P fc£ £ tli> T)V 

5 mmmvb h t&mm^r 7 - h i p a ^ 

<0lo 0 

7 it^JT-S>S^ff#^ 1 £#2 ftStfTcO l o. 

Olo. 

1 0 Jt«#JT& 6 t,Z-££tl&#TV> 1 



[01 ] 



[02 ] 



[03] 



[04] 







[05] 



[06] 



[07] 



[08] 



